Biosynthesis of proteoglycans and their assembly into aggregates in cultures of chondrocytes from the Swarm rat chondrosarcoma.
Cultured chondrocytes from the Swarm rat chondrosarcoma incorporate [35S]sulfate into proteoglycans typical of hyaline cartilage. The movement of newly synthesized proteoglycans from inside the cells into the extracellular matrix and, finally, into the culture medium was examined by measuring the distribution of 35S-labeled proteoglycans in the medium, a 4 M guanidine HCl extract of the cell layer, and in the remaining residue for a number of chase times following a 5-min pulse with [35S]sulfate. When hyaluronate oligosaccharides containing greater than or equal to 10 monosaccharides were included in the chase media, a proportion of newly synthesized proteoglycans were displaced from the matrix (4 M extract) into the culture medium. This displacement was greatest when oligomers were in the chase media between 10 and 20 min after the pulse, approximately the time when the molecules are being secreted from the cells. The proportion of link-stabilized aggregate in the medium was examined by Sepharose 2B chromatography after adding an excess of unlabeled monomer which displaces labeled monomer from complexes with hyaluronate which are not link-stabilized. The proportion of link-stabilized aggregate increased from 12% to about 70% between 12 and 120 min of chase. The presence of 40 micron hyaluronate oligosaccharides of 16 monosaccharides in the chase media retarded but did not prevent aggregate formation. Oligomers of about 50 monosaccharides, which are large enough to bind both a monomer proteoglycan and a link protein, almost completely prevented the formation of the large link-stabilized aggregates. The results suggest: (a) newly synthesized proteoglycans are not bound into link-stabilized aggregates at the time of secretion; (b) hyaluronic acid oligomers which are long enough to interact only with the hyaluronic acid-binding site of proteoglycans will retard but not prevent link-stabilized aggregation; and (c) hyaluronic acid oligomers long enough to accommodate additionally a link protein form a link-stabilized ternary complex and prevent aggregation with larger hyaluronic acid molecules.